E P 



to If 



PCT 

(&8*< ffittfT«fliJ»40. 41*) 

[PCT 18*, PCT3UIIJ43, 44] 



ttiSAXflttS A p 0 0 
cos^is-§- I S K 0 0 0 7 


^SOftttCov^li. B^PIfi^CDi£ttii*P4tl5£(PCT/I SA/2 2 0) 


PCT/J PO O/O 3 54 1 


(B.M.m 0 1.0 6.00 


(B.Ji.m 0 9. 0 6. 9 9 


ttJBIA (R£Xl*&m 



s»»iaE«M*sf^fifcL*:r«>H»W3tE«ft«rjfeifinaflij*4i* (pct is*) <Dm.m^^mx\^m^ ^> . 



i. mnm&fi&amat 

□ £ © H BR UK i: * i-it ffi $ ftfc 7 u iszfA^* ^ * * id J: -5 S£l& 
3. □ »w<D¥-H£a*4;*ni>t"^5 (ftnflMMiU . 



4. 389§<045#tt 



5. ggfttt 



% 1 Wk-t-Z. H fflKAds*Lfci:*i9T?*>5 0 
□ auSAI4BISr*S4i>ofc. 



□ 



^Hi^C P CT/ I S A/2 1 0 (Ml-^--^) (1 9 9 8^7^) 



pct/jpoo/0 3 5 4 1 



a. wnnm-tzftm-vftm mwM^m (ipo ) 

IntC17 F16C11/06, B21K1/05 



«ME«r1?o*:*/M»**|- (BBR4«tHHS (IPC) ) 
IntC17 F16C11/06 - 11/08 



B*B36ffl*f3fe^« 1 92 6-1 9 9 6f 

B*H4^Hlllffi*f«<a# 1 97 1-20 0 0^ 

B*ii^^i 1 9 94-2000¥ 

H#H3l/B*f3!5SfiM&* 1 99 6-200 0f 



ffl^ST^ffl Lfcm^-^— * (t"— i?-<— ^.cd^,^, fSSfcffiffl Lfcfflfg) 









Y 
A 

Y 
A 


JP, 63-297809, A (SIMXitt^lt) , 5.1 
2£. 1988 (05. 12. 8 8) , ^10 

n*mmmmm&mmm2-7 6 4.2-%- (B*mmmmm&mmm 
^3-9 9 2 i4t) (ommKmM^tcwmwRtfmffi<Dfom-$: 
mse ufc w ^p7^m ®s»^iitts;#tt) ,i6. io 
n. i99i (i6. io. 9i) , (7 7 5y- fcu 


1,3,4,6 
2, 5 

1, 4 

2-3, 5-6 



TYj 4$tcBBiiofcSXifi*-<?;fcoT, iSRXifti:*^ 1 £t 
r&j ^-/<fyh77 0-M 



17. 0 8. 0 0 


29.08.00 


IB fig M ea CO * XI & X 5fe 

B^H^fFff (ISA/JP) 
100-8915 


*M|t&~£|5 ■ W 
«ISS=-§- 03-3581-1 1 01 F 1 


3 J 


8 8 11 


^ 3 3 2 8 



iSPCT/ISA/2 10 (12^-^) (1 9 9 8¥7fl) 



# • 





BBRUm-i- PCT/JPOO/0 3 5 4 1 


C (£$) . 














Y 


US, 5 7 4 3 6 6 9, A (Somic' Ishikawa) , 2 8. 4^.19 

9 8 (2 8. 0 4. 9 8) , Jjl 5ffiyg 1 8 - 2 2^t 

& EP, 7 4 2 3 7 5, A 

& JP, 8-3 0 34 4 7, A 


1, 2, 4, 5 











«aPCT/ISA/2 10 (i2^-v^iOi^) ( 1 9 9 8^7^) 

| 
i 



PA^KlT COOPERATION TREAT0 



PCT/JPOO/03541 



From the INTERNATIONAL BUREAU 



PCT 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 
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KABASAWA, Joo 

NSO Building 

1-22, Shinjuku 3-chome 

Shinjuku-ku, Tokyo 160-0022 > ...... 

JAPON ^ 


Date of mailing (day/month/year) 

14 December 2000 (14.12.00) 




Applicant's or agent's file reference 
P00ISK0007 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 
PCT/JPOO/03541 01 June 2000 (01.06.00) 09 June 1999 (09.06.99) 


Applicant 

KABUSHIKI KAISHA SOMIC ISHIKAWA et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

us 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
14 December 2000 (14.12.00) under No. WO 00/75520 



REMINDER REGARDING CHAPTER II (Article 31 (2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months {or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE {Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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(57) Abstract: A universal joint device, wherein a generally 
cylindrical socket part (7) having a converged opening part (5) 
at the tip thereof and a mounting opening part (6) at the base 
end thereof is formed projectedly by pressing a steel plate arm 
base material in thickness direction, the socket part (7) is fixedly 
put on a support table (60) of a crimping machine (50) and a 
spherical head part (24) is stored in the socket part (7) through 
a bearing seat (3 1) to install a ball stud (21), a closing plate (11) 
is closely inserted into the mounting opening (6), a roller (58) 
is rolled on the inner peripheral edge of the socket part (7), and 
a first height difference part (13a) projected inward in a flange 
shape is formed crimpingly, and the roller (59) is rolled at the 
tip portion of the first height difference part (13a). a second 
height difference part (13b) projected inward in flange shape 
is formed crimpingly, and a crimped part (13) thinner at the tip 
side is formed at the height difference, whereby the amount of 
locking between the closing plate (11) and a crimped part (13) is 
increased, and the closing plate (1 1) can be installed surely and 
stably so as to increase a sealability. 



WO 00/75520 Al 



(84) &&m(&&): 3 — O VI $¥fVf (AT, BE, CH, CY, DE, 2 — K&tfffeOJB&gilCO^-CI*. S»136?T 

DK, ES, FI, FR, GB. GR, IE, IT, LU. MC, NL, PT, SE). V \- G>#® CilS $ *IT 1*5 I" a — K <fc BS1I 



(57) 

$fcJSfc:»&-rsMnSM5)&rap LS$££ifctt§§PSB 

(6) * H □ t 5 »R'IS*© V v hfiS(7)£^£HBfiJc 
f-5o * U ftJO X«(50)O $«r6 (60)IC V v h SB 

(7) ^1 U> ^ 7 V > ^ v — h(31)$^LTV 
4r * h «(7)ft C«»S(24)*«§ L t ^ - ;i/ ^ ^ y 
Y ( 2 1 ) £ Hfc !> ft" 5 o «l^BBPa5(6)t=HI«4E-(ll)& 
&}f U> V^ >v h 8M 7 ) © rt « « T? n — ^ ( 5 8 ) £ & iS 

fl^C77 V^ttt^iiJ-rafi 1 © J£ M SB ( 1 3 a ) 
*^UK>^fiEfSo »lCDS3ESB<13a)©5fe««9J^-C 
n-^(59)£i£!& Us p*3 ^ fc 7 ^ > ^ # H ^ til f & 
«2©®£gM13b)£rt»Li&fl&J5EL* © 26 C T 5fc «B 

U»813Si/St 5o H! « IR 1 1 i: *» b #> 
gfll3i:cD0¥i±«#if:*:L> I^C^^lt^SlSll 



WO 00/75520 



PCT/JPOO/03541 



m m m 







ft 


KH ¥ H B is 








CD ! 


m m 15 m 


















5 


& 




05 














































m 


SB 


u 




ir 




n 




X 




— 










K 




CD 






sb £ a ft 




ft 


iz 


JR 




f 




V 








SB 






b 








« 


# © T — A 


SB 




Urn 


X. 


tz 




ft 


















CD 




m 


it 


# & c m -r 




o 






























10 




























































































> §§ SB 








t) 


it 


ft 


T 




— 










h* 


CD 






m 


SB 




iz 






■r 




V 




y 


h 


SB 






b 
















— A SB £ 


Urn 






s 


ft 


$£ 


¥ 




a 


t 


b 




t± 




m 




15 






if 1 0 - 


1 


0 


0 


6 


2 


8 






m 


iz 


SB 




CD 












tl t M S D 






































v 


© ti¥ 1 


0 


— 


1 


0 


0 


6 


2 


8 


^ 




IB 


iz 


S3 


IS 


CD 






CD 


It 










in 


X 


L 


r 






m 


iz 






ffi 




iz 






m 


b 




Sis $J © 09 


□ 




m 






X 


b 


tz 


V 






h 


SB 








20 






t 




m 


iz 


V 








SB 


h 


Big 


m 






31 




-r 








SB 




IS ^ V 


>T 


y 


h 


SB 




IZ 






;u 








K 


CD 








sb 






§ b fe ^ 


T 


y 


> 








h 


■& 


f£ 




b 


tz 


m 


□ 




e> 










X $ y h* 


CD 


tt 


SB 






m 


b 


X 


iR 




t 


% 


o 




b 


T 




V 






h sb © ti 


fl 


-r 




US 


P 


t 




ft 




CD 




SB 


CD 




□ 




25 


is 






J Ilf L 










ft 


CD 


D 




■7 






ft 




■& 


X 


m 



WO 00/75520 



2 



PCT/JPOO/03541 





SB 13 


p/f ^ o y U n 








ft 


b 


T 


05 






* Si ?3 ft tj* 




T gfl 


* 


•r s ** fiK # 


m 




tl T ^ 
















b 




b & # . 




(d n 




1 


0 




1 


0 


0 6 2 8 


5 




{z 


IB tt 0 tit fi£ T- 


it 








h 


SB 


CD 


7° 


b 7 sn x o 






m 


m m * ft b 




a 




-r & 






CD 


IS 


SB 


* s£ -r § 






ft 


& *) . mm 


CD 


fnl ± A* t 


a ti & t> o 










ft 


. b to (z 






J* 


5M SB 




V 


>ir 


y 


h 


^ (Z 1R ^ t- 








£ b T , #J 






£: Bg 


5 


2 




2 


9 


3 7 4 ^^ 


10 


IS & 


£ 


^* ^ 08 ¥ 5 




7 


6 


9 6 


1 






IS (z 


IB 4e cd m jsb 








fl X V* £ o 


























b 


T > d tl £ 




& 


HS 


5 2 




2 


9 


3 


7 


4 # ^ 43 




& V & 


i¥ 5 - 7 


6 


9 


6 


1 "Si- 






tz 


IB 


m 


CD Sfe CD te: . 




— ire 


tz 


4? — ;i/ x # 






CD 


te SB 














15 


P b 


fife % {3 — ;i/ 






3> 


K CD 






SB 






M nj #6 & Si 




ft IS 


p 


§ H □ t 






P3 




CD 


V 








SB i*i {z % ^ 






> 


^* v - b £ 


it 


b 


T SI ft 


m 


P 


SB ft 




i$ m SB * iK 




b 




Si ft §1 P SB 




tZ 


Hfl 


m « 




1 L,l 


m 


b 




Si ft IS P SB 




(PJJ © 




SB £ F*3 tz 


#1 


tl & 


* -a- 






o 




m 


Is g S cd n 


20 






& ft $ T 


ft 


b 


to 










3* 




SB (z F/f ^ cd 




r Is 


D 


- K £ ft 


b 




IB 






SI 




ft 




x m m ? z 




ffi !& t) 5 


i f> tl t ^ 


2> c 






















b 




b & ft h , 




tl 








5 


2 




2 


9 3 7 4 -5§ 




fir fg 






5 




7 


6 9 


6 


1 






IS 


(Z IB «B CD * 


25 


cd -e 




x Si ft 33 □ 


SB 


CD 


m 


& m 






b 


to 


iz 


•t t) l*J ft (Z 



WO 00/75520 



3 



PCT/JP00/03541 



m n & A, T- m 





m 


"f 


2> 






ft 


m 


m 








n 






o 


$ 










m 


b 






< 


m 






iz 




SP 




*> 


j& 




ft 




< 


















m 




& 










& 




ft 


b 


to 


& 




-r 




-r 




s 








< 


& 




ft 




b 






b 


fc 








u 


— 




A* 




ft 


T 




— 


ft 








O 








< 


CD 




■5 








iz 


ge 




CD 






iz 


m 


m 


« 






b 




ft 


tb 








it 






tz 


N 








¥ 


5 




7 


6 


9 


6 


b 


to 


m. 


ft- 


IPS 


□ SP 


su 


& 




fiR 


-r 






t 




i> 






m 





2 5 tfife 5 . 









*) 
















V 






h 




& 














it 


ra- 


IB 


P 


SP 




CO 


*-rli 




ti 






tz 


m 




-r 








ira 






tz 




{3 






b 






m 


is 




X 


b 




-5 


*5 








\z 










m 


□ 




m 




S 














h 








is 




•Ha* 


SP 










S> 




& 








© 
















ry 




ft 


& 


It 


± 


SB 




§3 




1 


0 






ii 




V 






h 


95 


to 


@ 




-f 




tz 


to 


CD 




CD [q] _t A s E 




5 


2 




2 


9 


3 


7 


4 


1 










IB tt © 


CD 










b 


to 




ft 










m 














m. 


0 


ra 





ft 






lz 


1^1 




IZ 


iz 






CD 


sp 










CD 


l*fl 


± 


ft 




ft 












ft 


b 


to 










— 








\y 




b 


to 






b 




SP 




ft 


T 




— 












o 




tz 








CD 




aP 










b 




EH 






iz 


m it 


ra - 
l j 




Jt5C 


ft 


1 




b 




i:' 


CD 




m, 






ft 


A 




ttJ 


b 


tz 


*) 








% 






*c 




CD 






1 


0 


0 


6 


2 


8 






CD 


r 










CD 


m 


ffi 


sp 








-r 






* o 
ca 




#5 










m 




CD 


T* 






& 




ft 




& 










m 


iz 


CD 


IRI 


± 


ft 


[21 


ft 






ft 


T- 








4o 




ft 



WO 00/75520 PCT/JP00/03541 

4 

* ^6 Blli , . c ® ct a ^ ^ i: I ^ ft * © t- , 

& l tc m & & m z n m & & fa ± -? z & & m ^ m. 



5 $g 0J3 © |g ijk 

m £B £ ffi 7L tz - )V X 
Rj f £ iZ JR ^ b BU 13 $ft £B 

io tc*&o-r$i;£[Rj£;rL 
p sb £ §8 p l, as k ik 

T- bu 13 ^ 7 V > 7 is — 

j$.2titz.nm&<D7 — 

* b <d m m v> @a □ 

15 — ;i/ x 9 y K © 33c m 

it N 83 ft H9 □ nB CD 
^ 4£ T- 5£ 38 K FrJ it T & 
^tVBua3EBSgP$JO^ 
20 x. £: * CD T* & £ o CI CD 
A Si f; 7 1/ 7 j&D i C t 

# T- © m c .j; d ft m iZ 
25 * # «j * b , w n IZ ffl 



W it x -«i:ilsia55tLfc 

* y h'i:, hu 13 Sc H SB * JS Wj 

■&mm$ti2>mxji&mn b 

x ^ioic i K) B Z 15 fa 

% m iz mi S3 «A SB * » ft f * ffi 

hSJRSftSV^f h SB # 
A gp i: , Z\ <D 7 — I* m> <D V tr 

* m m b x wl ft v h n m is 

SltBiSori/D - K £ ft # 
v lu IB 7 - A S O V ^ h SB 
f*l m m IZ ft 15 iZ fnj V X 7 7 > 

m £ w b r i*o n iz t> \s #> m tit 
mm&&±-?z>fr b #> sb £ fit 

d C «fc o T , BS^^CDT — 

IS: fc v >r y h SB cd IK ft P 

Xbx ^3 ^ I: IrI It t 7 7 > y 

H: W © T- x Efl S SB # © & it 

SSB»£&±IS£T-#££b 



WO 00/75520 



5 



PCT/JP00/03541 



tz 


«r 


44 




n 




ft 






* (3 


> 


<% 




m. 


ifi 




* -r 




Z 




\z 




*) 




b 


to 


gp 


t 


m m 


gp «■ 




CD 




— 








± 


X 




m 










ED 




& 


t* CD 






m 




M 


© 






i:' 


& 




it 








o 








































© 






m. 


^ m 


S It 




& 


b 


to 


gp 


(± 


> v 






h 


gp 










P 


gp 


CD 


fa m 


m iz 




■ft 




IRI 


f^- 


T 


7 -5- 


> 


*J 


ft 


iz 




in 


b 


T 




b 


to 


m m. 


$ ft 


tz. 


m 


1 


© 


IS 




gp 43 




VF 


* — 


CD 




1 


© 






gP 


CD 




m iz 


to 




IZ 


[R] 




T 




> 






iz 






b 


X 




b 


to 




$ ft 


tz 


m 


2 


© 






gp £ 






tz 






T* 






o 




CD 


z h 


lz X 




X 




V 




y 


h gp 


© 


m. 


it 


m 


□ 


gP 


© 




Ml 


& 


£ 


b 


to an 


X 


b 


X 








IRI 


X 






> 


is 








tu 


-r 




m i 


© m 




gp 






m 


b 


N * 


CD 


m 


1 


CD 


St 




gP 


© 




m 




b to 


T 




(C 


FrJ 




X 7 


■7 


> 






iz 




as 


-r 




m 


2 


© J£ 


g gp 




m m 


b 






b to 


gP 






fig 


T 




© 




N 


m 


m 


gp U 


© ^ 




m 




m 




b 


x m 




IZ 




s 


gp 








it 


M 




b T 




b 


tz ft 








ft 




1 


;i/ 






ft 


± T* 








b to gP £ S 1 


7} {< 


z it mx % 
















W 


© 










9 






b 


to gp 




. m 






«E 


© 


o 








V 






h gP 


© El 


m 


□ 


gp 


© 




m m 












it 




-a- 


T 




b 


to M- fi£ £ 


ft 


tz 




CD 








^ — 


© 


• 


i: 






o 


X 




u 








m 


a gp 


co 






m iz 


to 




T 




lb 


b 


T 




b 


to 


gp 


s jfc m -r 


z> 


© 


X 






b 


to gp 














iz 


m m x 




£ o 




























#6 


BJ3 


CD 


g 


tE m ^ $g 


S © 


m 


3a 


15 








ft 


© 


7" 



25 — Aitfizri/^iioictt):©? - AS^©^$ 



WO 00/75520 



6 



PCT/JPOO/03541 



fifgBP©&SPt-5l»R«JR©V^s' b SP £ ff* b 
fc # — ;i/ * * y K © j£ p as £ fj 12 ft- p ^ a, 

ftmm*1rLlsbTftJ5lZfaVZ7^ > C 35 tiB b 

10 ©T-&£o C©C:^(ZctoT> T— ASM^r^b^ 
JD X C T 88 W fe V y bgB©8t{*ligP6B©rtJ^lii£ 

^ « (: Ifil t ^1 ^ C ^ tfi LffllSlilJSiit 5 

15 SS|gfc:EB£g|S;tt£0ijtBJ£T-#£j£bfc«rtt:b s *§e> 
ti 2> £ £ i> lz\ »±ttf«^t S ; i: t J: D * L »■ 
SBfcraaSB»fcO^ — ^14*lRl±tf§^ fll * fcf zfc: 

20 v >r v h & (D m it m n & <d ft m m iz ft u iz fa v x -7 
c © i os^gp. o^flBgpsfrbtorrt^ficiRi^T 

C ft T IS M £ W b T 1^ ^ £ B ?" 3 * © T- 5 0 

25 C CD d h C <£ D , a*tt§ans&©i*iJSS£* s b«>;!jnx 



WO 00/75520 



7 



PCT/JPOO/03541 



m & & <o 9t& & & & b to 
c ^ a - -r * & 2 o g i 

5 ££bfctti4* s »&*i$' 

#2gHBCDg:2E*&^=gB 

6§ (I ?£r o T is i& b T *» b 
10 © I h I: J: ^ n — ^ £ 









ft 


m. 


BE 


b 






1 




V- r J 


"ft 


ir 




ft 






^ 


> 








J& 


-r 




CD 


T- 




m 




SP « 


£ m 


H 










± 


a 




b 


T 




14 




fa 


± 






z> 




b 


to 




Si 


ft 


?£ 




> 




b 


to 


SP 


(4 




SP 


CD 




ft 




P 




CD 


1*1 


m 






ir 




4> 


CD 


T- 






o 








p 


SP 


CD 


1*3 


/II 










BE -r 






to 






b 


46 


SB 







1 5 






i 


El 


(4 * m m <d g 


2E 






m 


CD 








CD 




€b 








r 


ire 


® 


H T* £> t> x g§ 


2 


12] J4 


m 


± 


s 




m 






S 


CD 






b 




S3 




m m T z> « ?JZ 




^ t~ 


iE 


® 


»f 




m 


T- 












3 




(4 




± g a % ^ g 


B 


CD * 


b 


to 


SP 




m 




-r 


















® k ® m T- ^ 


D 




4 


m 


14 


|5l 


± 












20 


a 




* 


b 


to uP CD ^ 1 CD 


© 


H £P 






Sic 


-r 












-r 




IE 


m 


Wf 


m 


i f l» D v ^ 


5 


HI 14 




± 




& 


m 






s 


CD 






b 


to 


SP 


CD 


m 2 CD IS M SP 






t 


•5 




u 


& 




-f 


iE 







a m T- ^> o 
25 mw%mMi-ztz#><Dm&<DMi£ 



WO 00/75520 



8 



PCT/JP00/03541 



m 1 m iz & z , ii±&&m^%zw*fox-, z © 

: o 7 - a as 2 li s «jt««fitfitt©7-i»at}-c 
&*««fc:TJfcj5fc;*fts S ^ # Ir] © — fiSHi tc * - ;i/ 

10 fc> *> > 7^-Ag|32©S^^|qI©— 3gffi'J{3li, 

71/ ^tolt T 7 - A S 2 ©J?£T|-Sc£S&o'Ttt;5f 
IqI*^UT^aj-rsn&RfSitt©V'5ry h Sfl 7 # IS 

15 ic^ftgBnaJ6^^n-r^>o ^ b T . d©v^^h 
£B 7 © ® tz fi N ^. J i: i6i m 7 -7 >>?t*tt3^tB 
t5flS8tffil^jit^5. £ £ , C©lfgP8© 
m P 5 $! IZ (i % V T .v h SB 7 © n ^ fpj IZ tt b T B§ 
SiScDffli:&.5{ft{B?fe#>®^8B9 ^ 15 W ?> n T l> S o 

20 V ^ -.y h gfl 7 © ^ Ml @ (C & . lfSP8^?>5fe 

% {P'J iC & S b T B§ P3 © ® ft 1 0 # IS e> n T ^ 

* , 7 - i» S 2 O V »; hg&7©Slfl-^Pg&6 

25 «ll#|fcfl-WPaS6 SfflSLT-ftWCHOftin 



WO 00/75520 PCT/JP00/03541 

9 

ft X ^ £ o ^ L T > V * * h SB 7 © R ft ga □ 6 #J 
cd f*j Jl ® 14 ^ HJStEUCD*|.&£:"&lR!TJ"&£fc*«k 

^©^L«)gP13iis S ^ #J T* & £ IR M □ SB 6 © 

©> f£ M SB 1 3 a £ . 5£^{ll#|^iilTl!BS*£ll©^®{PJl© 
10 ^JH3e^(3^jtt-S^ 2<2>f£MSB13bi:£# LTl^3o 

m a* m w- h ft fc « as T > nt i ©©^sui3ao5fcssit© 

it J; 0 ^ t: |6] it T ^ I l: i fiK ^ *i "C S o 

£ & > BB S *R .1 1 «± x £b 95 ^ ifi 00 x. i4* ^ > * 

15 iDXfc:T-Sfflat:lKffi-rs«fc-5t3^J5)c$fts ffe ffi ffi'J 

£ iea # -t & ?- a J: o izmnmvnvtcDMmm&uft 

m m, $ ft t ^ s o 

y h* 2 1 # ^ (9 ft- ^titl^o 3 © 4-; — ;i/ ^ * y h' 

20 2 1 (4 , V^r* hSi570liP955l:«}fltV^^ h 

gH5 T fr£-^(ffljP«ffl-rS#tt©«8B22£. 

3 o * tz . »eP220flb^Slc:l4. 'J^ § 2 3 § 7> L T V 

^ m> h&7rt£JKg£ftSJfc#*fc©**HHg&24#SftW' 

?> ft T ^ 5 o & & . «A SB 2 2 CD — 5g fPJJ T- & 5 5t SB SB (3 

25 (4. H;fcl;gB25#tS:ttt>ftT^*o 



WO 00/75520 PCT/JP00/03541 

1 0 

2: tz , V ^ >^ h 3 7 [; li , — )V 7. $ y h* 2 1 © 
si SB 2 4 £ v ^ * hgP7©rtiSi:<oiaii:ffiIbt^ 
fiJc^J&KCD^TU > ^ - h 314»E8* nt ^ 5 . 
3 © ^ 7 U > ^ y - h 31li, 4? 'J 7 -b ^ - ;i/ ^ II 
5 i:' © I » ^ ^ 7 V >^^S§It5iiHiOS^ 

tz # - ^ > - h 32 £ N U £ U * > *U JJ§ & © it 
.WttROWII&ttttT-fiSJBSftfc* * ^>3 > 3 3 £ c T 

i J5E ^ tl t u 5 . 
10 b T s — ;i/ > — h 3 2 « . — Sag iC # — Jl 7 # y 

K21CDEJcsHgfl24#JfA * ft 2> }f A ?L 3 5 £ 6B □ f 3 B§ 

n«ttonn#a536stLt^5. £ s 3 © r 

«PffaJ36<oflfei»«t:tt % i*i ^ t 7 7 > i; c - ft 

C li SB 37# IS W f> n T ^ 5 o ^LTs * — - h 

15 3 2i£ N P3 M 1 ft gU 36 i: I 95 37 hCtBStJgR^^C 

m m $ ft x ^ & o $ t \ ig .su 37 © ffi tc ii . k a* 

tfcC&»©att&38#rt^fc|SgttT^ffi^J5££*iT 

2: fe „ * V > 3 > 3 3 tt , — ;i/ — h 3 2 © & 3 7 

20 tz & Jf ^ #£ & B§ ^ tz ff£ fi£ £ ft T ^ £ o ^ L T , * 

^ 3 > 33® - 1 C N V tr y h SP 7 t « D ftf » f> 

ft £ KStEllOttBffiSPMlc MS gE "f £«ggC39#l3: 

^ e> n T -5 o £ , ^7 ■ y 3 > 3 3 CO ffi IS t- ti s ^ 

@ {bij ^ SB 3 7 © i*i ® M m a ^ n , j*j ffi til (c £t is 

25 24 # JI t& RT fig (3 Mi If "T S Ji i& SB 40 *s - ft ft 7 5? > 



WO 00/75520 



1 1 



PCT/JP00/03541 



10 



15 



20 



25 



© fg, 
SnB lZ 
£ tl 
Jb] IX 
1 1 (3 

— ;i/ 

— ;u 
£P 5 
# - 

41 # 
B§ P3 
4 1 © 
& #> 
^ M 
£ *> 
)l X 

*> c 



iz mm 



b x . 

SP 3 7 c 

m m l 

£ o $ 

£ - # 

*t fqj b 

> — h 

3 o 

15 . * 

ft] t£ tZ 

— *B5 

® {3 |r 

£ , y 

9 v Y 

t> tl X 

gP 42 # 

K 2 1 CD 



£ n r ^ & o 

^ 7 U > ^ v — h 31ii, # — ;i/ — h 32 
> ?Mt&gP40©^®{l#^#tgP38, 3 8 © 
T M & t> 3 £ O \Z 2 v i/ 3 > 3 3 # & ^ 
£ , ^ T D > — h 3 1 i£ N B§ W HE P3 

.W l: V bgP 7 [*]{:: ^AJL35£^ngP 

K21©lflgP22#^7' U > ^ — h 3 1 © 
32® jf Aa35* «fc V V f h SP 7 O i P 
# (Z 3? fcti b T . ^ 7 U > ^ — h 3 1 F*3 IZ 

y K21©^sMgP24*s^t&RTt^ClR^^n 



— ;i/ ^ a 

w- £ a t 

9 d ^ }g 

^ h * 

21 © $ft S3 

V >T y Y 

Y # rt — 
Hi SB 2 2 CZ 
o 3 © d 



-i* > h gp 3 tz 

£ o 3 © 

X ^ £ o ^ b 

-c ag ffi # v 

b t V ^ h 

1 © {K * gP 42 
— 4 1 © flfe ^ tz 

2 2 (3 &t » 1" 2> 
b T n V 7, Y 
gP 7 © 'ffi « gP 
41 © ^ 2 © & 
& * b T ^ 
i: C «J: D ^ ^* 



fcfc x ^" ^ h * ^ — 

X h ti n — 4 1 ti . 

T . ^* ^ h * — 
hg|S7©&B 

7 ©®«gP10© 

i It t U § o 

i± , BS Jl T" # - 

^ 2 ©^«g|543 *s 

* — 4 1 © ^ 1 © 

i o iz m m -r ^> o ^ 

S SP 4 3 # ^ — ;i/ X 
— ;i/ 3 -i > h gp 



WO 00/75520 PCT/JPOO/03541 

1 2 

3 7 - ASP 2 ©-SSPl:ifi)c$^T^5o 

» £ r * m & & m w t s o 

5 b ^ ^ 7 - AS*?© — SgiSB&J¥£#lfllfc:?'i/*;!nx 
§g □ ^ 6 tij © ft Jl ® £ SB 1 2 £ J£ fiJt L T > 7* — 

□ £B 5 (W £ :r u in x tc £ t)BBPSB5#Hn-ra$fc 
SSffil*»£>fl>JBnS<0— fi5&BUD8lS.«J;--5 (3 ^ ^ ® O — 

su&j^^aEift-rso £ © cr £ c j; t> s v ^ f s 7 

15 © ^ ® (3 ^ (3 pS] (t T 7 ^ > ^ C if SB 8 £ 3§ ffi 
ff^fiJcbs 7*-A£{52£ff$J5E-f&o 

d ©7l/Xl0I$ilfe7-A3 2 . & *» L #> AD X g| 

50lzmW?2> o C16D^L4?)jtjaX^|50(ix I 2 I ^ ^ 

l I 5 I 1: ^ t J; o t , ITS^iCi&^tli^^ 

J# 5 1 , 52 * — M m x. X ^ £ o Cft££#£fl51, 5 2 

© $fc S{B SB £ ti x TJtlDllttlniEE^nfe-^© 

Kl £fl 5 3 , n f ill W tl t ^ S o $ e> c x z 

ft 13 SB 5 3 , 53 0^|^^[qI{:iSotlIlt5^$ 

25 b S54tf * n ^ filft ii t ^ 4 . ^ L 



WO 00/75520 PCT/JP00/03541 

1 3 





X 




CD 


SB 


5 3 tz f4 x 


m 


m 












7 


h 


SB 5 4 (Z 








ft 


tz 


2W 


X 


D — ^ 55 


y 


56* s ^ft-eftlES 

> 


s $ n t ^ 2 


> o 








ft 




ioi n - 




55 


> 


5 6 (4 






R ft tfc 


CD ^ 




dB 57 




£ 




CD 


1=1 


& SB 5 7 CD fl» 


m 




tz 




tZ 




m 


± 


(z m. 




^ ft 


5 


tz 


D 




■7 


58 , 59 £ 






X. 


X 






o 


& 






— 15 


CD 


3t 




sb 


5 1 tZ 


15 


m z ft s 


in 


X 


D 






5 5 CD 


C3 




oB 


57 £ 




fill 75 




CD 






SB 


5 2 (3 HE !£ 


$ 


ft 




m 


X 


o 






56 CD 


1=7 


dB 


57 h 




CD 


Ifi 


75 


IrI 


CD ^ $ \f" & T- 






JP 






m 


(4 


N 






tz 




m 






ft 


X £ o 






tZ 






75 


CD 




aB 


5 5 (Z 


IE 


m £ 


10 


ft 






X 


D — -7 5 5 CD 


D 






5 8 14 








CD 




oB 


5 2 tz 






IS 




ft 


6 *n x □ 






56 


CD 


n 






59 <fc 


K> 




tz 








ft 


T 


tr* 


4 o £ 




§ in 


X 


D 




^7 


55 




56 


CD O 




^ 58 




5 9t4 






^ 0 $ 


SB 


5 1 tz 


§E 


IS 




ft 






X 


o — 




55 CD 




□ 






58 <b J# 


SB 


5 1 CD 


HI 


IE 




'l> 


IA 




X 


CD gg 






1 5 




CD 


5£ SB 5 2 13 


IE 


Wl 




ft 






X 


n 






56 CD 


D 


— 




5 9 A» 




£ & SB 5 2 CD 


@ 






ifr 


IS 




T* 


CD 




m. 


J: D 




< tSL 










(Z 


T=! ^ SB 


57, 


57 


CD 








tz 








T 


IN £ 










tZ 






X 




5 0 tZ 


(4 




± 




(Z 


[n] (7 


T 


^ tfci 




■r 




R 




© £ & 


i=t 


60 £ 




X. 


X 


I 




o 




CD S 




^ 60 


20 


14 




7 




A SB 2 CD 


V 




'J/ 


h 


SB 


7 


CD 






SB 


10 ^ 










T' 




ft % tz v 






SB 


7 


CD 


If 


SB 


8 


CD 


GL 


a & 


fib 


fx s: 




as 


9 






































t 


T 


> 7 — 


SB 


2 








6 0 tZ 


43& 


X 




■r 


•S o 




-r 




t> 


■h 


, 7 U * 


an 


X 


tz 


T 




Wl 




ft 


tz 


7 


— A 


dB 


2 CD 


25 


V 






h 


7 § s 


m 


SB 


10 * 


m 


a 


SB 


5 


m 






u to 



WO 00/75520 



1 4 



PCT/JPOO/03541 



*DX^50CD^^^60(Z^^ UTliSP 8 <D & W & ® & 

>y h SB 7 C , ^ T U > ^ i> — h 3 1 £ sf? SB 2 4 13 ifc 9 
ft- # — ;i/ * * y K21©WieP22S«K(r|-raPSl5 6A» 

5 5>ffALTV^5'hS70R|PS5i>&jfjitS. 

; o : i: ct d , ^ t d > y — h3i*flstt>-f*^fc 
J$ SB 2 4 £ v >r .v h SB 7 i; iR g t 5 o 

Cl © & . ft" 51 P SB 6 £ gfl ^ 1 1 © JU *i £ V >r ^ 
h SB 7 ®^4ggB12tZii|££-e-Tgifl-|Sn£i5 6 £ gfl g 
10 T & o dOt^^-e^ Xg|50© — # © & SB 

5 1 £ V >r v Y SB 7 © # 'i> Iffi X lc 0 i|£ 4> /|> ifi £ & fi £ 
-fr ^ 5^SP51^ T^t^it 5 o ^ L T ^ in X n - 
^'5 5©n — ■5-5 8£8LftMn6B 6 OF«gjl^(c^^^-fr. 
3£J$SB51£[h]$eL, D-7S8^rtdii;jSotlii!l 

15 £-&£o 3 © n - 7 58© fell t: i 5 , l*g S # # I, 

£ £ s -#©3:#SB51tZft;l-tft!i;S©3£#SB52 
£ (5) « V >r y h SB 7 © * ifr $fc ± iz m $e * «l £ 
20 » £ it , £#SB52£T7jl3;f£I&-r£o L T N ia X 
D' - 7 56© n - 7 59* I 1 ©Sil»13a©5tasat3^ 

6 £ * * £ft3B52£!IIfeL, n - 7 59* ft 1 g l: }& 
o t ^ ft ^ t ^ o : © d - 7 59©gK l: i D > l 

©l£MSB13a©7^aigSB7}#ft7?i;:i±S££*l£ «fc ^ CZ 3tP 

25 b #> in x £ ft N rt^t:i6iWt77>^tti:^ttltS 



WO 00/75520 



PCT/JPOO/03541 



^ 2 © g i HP 13b^ ff^ t 5 o ; O ; i: C i 0 v ISM 

^jh-TS^b«>SP13fe^J5gLs ffl S S 1 1 * V ^ ^ b 

Stf 7 tC $1 !9 ft" T - ;i/ ^ 3 ^ > h SB 3 £ *g "T & 
5 C CD , T-Ag&2£frL&;taX$S50©3:£f£60 

A» e> 31 ■ t) * h * J* — 41 (D m 1 © & * SB 4 2 £ 

V >T V bg&7©ifgB8©<u®&«>!£M£fS9t3iig§£ 
-B-TffiJHifea&l/OOV^-y h£B7©^J^®©ftit£S& 

10 2 ©«»6B43£# — ;i'** y K 2 1 © $fi SB 2 2 id * 

£ -fr T 4t — ;i/^3-f > h 3 C ^ ^ b # ^* — 4 1 

± ai u fc «t o % & tE 1 1 * 31 r> n ft * b #> sb 

15 t££frb#>2j[]X-f3£:#>, O <fc ^ * 7 - A 2 

# & ^ <, ^-LTs IS^S:*5oTmS-r^«i:o(ZP i 3^ 

20 ©&±*#ii*b> ^tbt^ia5 24 t:7l/D- K 

^ ^ I t Utt ^ § ^ i: f# ^ ti 5 o * £ £ , g tR 1 1 
2 5 £ & 1 1 k. b #> SB 1 3 i: © *> — )V t£ & Ir] ± T- £ . 0'J x. 





WO 00/75520 



PCT/JPOO/03541 



1 6 



tciR$'rs.fe«>©sa»sij©atai«cir$R&±t?gt 3 0 

; © ; ^ i: i 5, « «S ^ ^ u # 14 *5 ^ a c ff 6 



1 ©S^SB13a£ff2j5R L ' & £ . C © Sg 1 © g i g|5 
13a<D$fcSjSgB£*>LftTrt#«Z|RlW , T 37 ^ > C 
£ti lT 3 Sg 2 © @ M SB 13b£ Jfc L , 5fc 3Mi £ ft T l& M 

io zm^xmrnizBtftTZo c © ^ ft \ ft m m & n m 

#L<DnmtemJ&(DU — ^58, 5 9 tz J; *3 N A» L 'ft SB 1 3 
£ £ tz , D — ^ 58 , 59 S y y h « 7 Offift M □■ 

8P6ortH8i:i&otiEi*-&-5. z <d tz &> , mm 
# s ^ tz n s o 

^LTx *L0«|J13S4>lK)^/St54>l«>ilDX 
« 5 0 tZ ^ 7-AS2S*lI^t4fetti:V^yh 
SB 7 IZ ff* J5Jc U If SB 8 X V * Y ts K — 4 1 £ ffi g & ft 
2 0 ft j# f * o Z © tz ft . S'J ^ * h A^-4UffiI^ 

ft^^-r^fefto^fiE^^^^^D, Mit-ffi^fsjj: 

X % 2> o 

£ > »SB. 8£V*yhSB7©iSgLJ&ft£{£{e 
{Zi8:ttT®4*gB10©ttJSffi#^ttl»nSB6CDrtffil8 
25 i5^l:M^t5fili:t5o C © tz ft . L ft SB 1 3 



L ft SB 1 3 £ , V^ybSB7©&tt^angB 



WO 00/75520 PCT/JP00/03541 

1 7 

(D ti> b ft m X © HE CD in JE ts tc £ £ V ^ y h Sfl 7 # £ 

1$ £ 6 0 £> ^ n fc D , V y hSP7*s^^-rS35cir 

b T n L ft JPHI50O iDI n - 7 55 , 56$:, 
5 ^ SB 5 7 , 57 t n - 7 58 , 59 i: C t i J* l , £ & 

57, 570j*$Tj-&ttPl— i:?"*. d © fc ft , iD I a 
— ^55, 56££#-r3£JSSB51, 5 2 © [HI SP 5 3 , 5 3© 
tS^PI-Ct-tSo Z CD Z\ t iZ X K> , PJ — <D B ft. 
© £ SP 5 1 , 5 2 £ *U ffl T- £ , frbft;!jnxg|50£:£tii 
10 13 1 fiE t* # 5 o 2 £ tC . £j & SB 5 7 , 571: |g ft 5 D - 
^58, 59'OttS Satfi^ t 5 u i: I: «t 0 , I ft 

1ft9E©M&£** — ;u^3-f > h 35 3 & f» * & ffi 81 

15 fc *s . ± ffi H 16 o ^ !8 i: i' ^ t > g ifr m © +>- ^ 

*>bft£P13£gll©l&MgP13a:feJ;t>'Sg2© 
© M £P 1 3 b * fif x. 9t ffi £ ft it T 2 IS lz % £ b ft B 
20 fi£ L fc # . 3©U±©«#S£frbftasi3&*»bft 
BfiJtb-r4»J:^o 

£ £> (C , ^ISli57l; D - 7 58 , 59$:IS{t/!:AnXD 
-"5 55 , 56 $ I ^ t I 4i i]D X i 50 $ ffl O t * I i?) 
*D X b T 8% IH b tc # x n — ^ 5 8 , 5 9 iz PR -r N ^ r 

2 5 n © b ft an x a t- & £ o 



WO 00/75520 



PCT/JPOO/03541 



£ fe x ^^95 57 !; o - 7 58 , 5 9 £ 39: fc # . £ & 
57^ ffi ^ t" i/ t 7 h 9 541: IS n - 7 58 , 5 9 £ $E& 
£UT£ftSB51, 52C IBIS L t * J: ^ 0 









t 


x . - 


5g £ P Sfl 5 




II □ 


-r 




V 


>7 




h 


SB 


7 


5 






u 


^ in x 


b x d CD V T 




h SB 


7 






ill 


B5 


(C 


If 


SB 




o 
O 




nk 


1-1. -7- SM 
(7 T HJt 


tin i -fc. i \ 

W 1/ C O 1 % 


T 


41 Oj 






c 


^E) 




v » 


o 


-j- 

9 




& 




13 


x m x. 




7 


£ m 


□ 


SB 


5 


W 




P 


L 














fiJc L > If SB 


8 


* i& 


it 






1Z 




□ 


£B 


5 








P 


mm.? 




^ 




M 


m 




y 






ft] 




10 


f 






IZ V ^ 


s; r 9 7 * B& 


P3 


A^* -J IV 

tm vz. 












L 










fly 




h" - A 




-r 










m 




8 










t 




■ft m «c 


i:' % £ v> o 




























_t .© m m 


© Rj fig ft 






















15 






± 




> * $g 0J§ © 


3 


& m 






b 


it 




m 




« 






Wj 


m 


o * ^ 


-fe > f" 7 — A 


i: 


It * 




> 


> 


'3 


> 




m 


<- 



u > ^ « « «c tc fu ffl $ n * « 



WO 00/75520 PCT/JPOO/03541 

1 9 



m M © 



10 



15 



20 



25 



1 




Hit 


t3 £jR 




as 


£Wb£$fias£il;ife**- 




7n 


























m 


S3 m 


si as 




m 


fir Rl <3 Jfc ^ b bu S3 14 as # 


It 






ft 




m a ?l & §a 


p 


b ^ T V > tf is — h £ > 










y 






iz 


«fc 








b 






(3 BU 


S3 $ft 


as 




jfM-r-sigpgp^^n bs 




{3 


31 


ft 




P 


* &a 


□ 


-r 


£B&Rf§i*£-£:BuS3^7' U > 




is 


— 


h 




1R ^ 


-r s 


V 




h # B 1$. £ ft B§ ffi 


© 


T 


— 


A 




i: x 


















^. 


© 7* 


— a 


as 


© 


v t v y as © s as <pji © & P 




m 




b 


T 




ft w 




ft bu S3 — ;u ^ * y K O S sS 


as 








© 




D — 


K 


^ ft 4 t 5 1 S a « i: S lis 










m 


13 7* 


— A 


as 


© 


S J *r v h 95 li > bu S3 5t ft H 


p 


as 


© 


1*1 


m 


m (- 


l*J 75 


(3 


[rJ 


(t t 7 -7 > v t- 5fe ass £ fqJ 


f7 


X 


is 






w b 


T E*I 




ip-b#>Jfcfi££ftliiiS3ffl&SB 


u 


© ^ 


Ml 


m 


& ^ it -r 






b 46 SB & til £ 














i: 


b 










2 


• 


b 


#> as (£ 




v -7- * has©^ft^nas© 


ft 






\z 


ft 


7i iZ 




T 


7 










ft 


tz 


m i 


© m. 






& £ i>* -z © m i © is m as © 








(z 


ft 




IrJ (7 


T 


7 


^>v^(z^mbTA^bto 




m 




ft 


tz 


m 2 








& fit 7L tz 


















b 


tz m * © IS H g§ 1 JI SB « © 







WO 00/75520 PCT/JPOO/03541 

2 0 

^ m. m o 

3. * u » a i* , ifiifi©D-7*v^s» hs® 

KftiPgi5<5rtiIi:?SoTgi^*tip b ft J£ j$ 
$ ft fc 

5 Cfc£«r»£:L;fcIII:fc©ji6fflfBl^£fcttSlI2Jg 

ma LSS»tz8l^t§BPaJ&BBP-rSi&R«ttCDV'ir 
10 y h S^BlS LT7 - ASU^ifig L v 

: © 7 - A 95 © v y r- SS tz Jtf — ;w ;* * y K CD 

b X JR & b . 

b ft & £ Jfc fig "f £ 

20 5. b ft SB f± , V^s/hgB©«l^BBPaJ©rt«» 
t: ^ I: [Ri It t 7 7 > ft iz ft -T 2> M l ©^MgP 

* B J* U « C x CCD^lOlSMgjJCD^^gP^^b 

tt»tfiSi:ipiltt77>j;tti:^HJt*S2(OSS 
g& £ Jfc f£ b . ^ « C IrI It t 15 1 $ W L t ^ I i: ^ ^ 
25 t5 



WO 00/75520 PCT/JP00/03541 

2 1 

6. U ii) 35 I j: s II 6 § SO □ - 7 * V <r s' f S'o 
5 S 



WO 00/75520 



PCT/JP00/03541 




m 1 m 



00/75520 



PCT/JP00/03541 




m 2 m 



WO 00/75520 



PCT/JP00/03541 




% 3 m 



WO 00/75520 



PCT/JP00/03541 




m 4 m 



00/75520 



PCT/JP00/03541 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/03541 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F16C11/06, B21K1/05 



According to Internationa! Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16C11/06 - 11/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP, 63-297809, A (Musashi Seimitsu Ind. 
05 December, 1988 (05,12.88), 
Fig. 1 (Family: none) 



Co., Ltd.) 



Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 7642/1990 (Laid-open No . 99214/1991 ) 
(Musashi Seimitsu Ind. Co., Ltd.), 
16 October, 1991 (16.10.91), 
Fig. 1 (Family: none) 

US, 5743669, A (Somic Ishikawa) , 
28 April, 1998 (28.04.98), 
Column 5, lines 18 to 22 

& EP, 742375, A & JP, 8-303447, A 



1,3,4,6 
2,5 



1,4 
2-3,5-6 



1,2,4,5 



I | Further documents are listed in the continuation of Box C. [^] See patent family annex. 



Special categories of cited documents: **T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other **Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority dale and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 August, 2000 (17.08.00) 



Date of mailing of the international search report 
29 August, 2000 (29.08.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m 



mttim&-& PCT/JP00/03541 



I n 



5tm<r>m-rz>ftm<»ftm (smmtrtm (ipo ) 

tCl 7 F16C11/06, B21K1/05 



m&&ftoizm'mmw mmnn^m (ipo ). 

IntC17 F16C11/06 - 1 1/08 



H*fflHfflgf?e^# 1 92 6-1 9 96^ 

s^m^mmmwim^n 1971-2000^ 

S*HSS^IfflffSg^ 1 994-2000f 

s^mnmrnm^^n 1996-2000^ 



y— * 






Y 
A 

Y 
A 


JP, 63-297809, A («jKJ»«XK6tt!^tt) ,5.1 
2J3. 1 988 (05. 12. 88), ^1EI (7r$y-4U 

H*Sl^ffl*f3fea*aiJS2- 7 64 2f (B*SHf«r9gSftttifi 
^ 3-99214 OJSSFfcaSMUfcWJm^&tJfHffi©^**: 
bfc^-f * n 7 w ^ A (ftjKflHfeXlfeHcSC^tt) ,16. 10 
1991 (16. 10. 91) , Hi (77$y-4t) 


1,3,4,6 
2, 5 

1, 4 

2-3, 5-6 



Taj WwB831o*)5X«t?H:/j:<. 

to 

TEj BKttimiffi0ti«£fcttttirca>5as. HEIffiSB 
B * L < f±f&0#SiJ/«cSffi -5 tz. *fw§|ffl-fS 

fPj BBRttUHBlMr?. **oft&4fc0£S0>£tt&tt5ttUK 



r&j IB— Y7T % v— X$k 



17. 0 8. 0 0 



29.08.00 



B*S4#fFflr (ISA/JP) 
fj!{£#^§- 100-8915 



3 J 



8 8 11 



03-3581-1 101 rtgi 3 3 2 8 



iSPCT/ISA/2 10 (12^-v?) (1 9 9 8¥7^) 



mttim&*§r PCT/JP00/0354 1 



c (m%) 



US, 5743669, A (Somic Ishikawa) , 2 8 
98 (28. 04. 98), I5igl 8 - 2 2fx 
& EP, 7 4 2 3 7 5, A 
& J P, 8-3 034 4 7, A 



4^. 19 



1, 2, 4, 5 



if* 11 ?. 



«5tPCT/ISA/2 10 (1 998^7^) 



(i9) i&iHb ttmmtemM 



(43)@IS^g§B 
2000 #12 R 14 B (14.12.2000) 




PCT 



(10) 

WO 00/75520 Al 



(si) mmmft&: 

(21) m&tamm^: 

(22) g&ffiEgB: 
(25) BR&fcHII<0§i5: 

'(26) mmvMnms: 



F16C 11/06, B2IK1/05 
PCT/JP00/03541 
2000 *E6 E 1 B (01.06.2000) 



(30) fffcJTr-*: 

#E¥l 1/163077 1999 ^6 £9 B (09.06.1999) JP 

(71) tt«IAf*@£Kt<±T<Bf&£SICOl,\T;: fcst 
=tt 7 5 7^ 5JH (KABUSHIKI KAISHA SOMIC 



ISHIKAWA) [JP/JP]; f 130-0004 S£SfiHB*f?r- 
Tg 34*6-^ Tokyo (JP). 

(72) 

(75) «^#/aiBaA r* sic on -co*;: 

(SUZUKI, Yoshihiro) [JP/JP]. (SASAKI, 
Hitoshi) [JP/JP]. ft* 3* (SUZUKI, Manabu) [JP/JP]. 
fflfea-dl (INAGAKI, Kazuya) [JP/JP]; T 435-8560 8f 

^tfiXSfg Shizuoka(JP). 

(74) ftmX: S, *f (KABASAWA, Joo et al.); f 

160-0022 mS4aJ«f^ESfg=Ta 1*22-^ B#<IIS 
it#*S§ t* JU Tokyo (JP). 



(81) Jt^HfSlfy: US. 



(54) Title: UN1VERS/ 



CHQDOFMANUFACTURING THE DEVICE 



= (54) Sft«#SJS*JJ:t;-5-(Diijt^j£ 



IT) 



O 




(57) Abstract: A universal joint device, wherein a generally 
cylindrical socket part (7) having a converged opening part (5) 
at the tip thereof and a mounting opening part (6) at the base 
end thereof is formed projectedly by pressing a steel plate arm 
base material in thickness direction, the socket part (7) is fixedly 
put on a support table (60) of a crimping machine (50) and a 
spherical head part (24) is stored in the socket part (7) through 
a bearing seat (3 1) to install a ball stud (21), a closing plate (1 1) 
is closely inserted into the mounting opening (6), a roller (58) 
is rolled on the inner peripheral edge of the socket part (7), and 
a first height difference part (13a) projected inward in a flange 
shape is formed crimpingly, and the roller (59) is rolled at the 
tip portion of the first height difference part (13a), a second 
height difference part (13b) projected inward in flange shape 
is formed crimpingly, and a crimped part (13) thinner at the tip 
side is formed at the height difference, whereby the amount of 
locking between the closing plate (11) and a crimped part (13) is 
increased, and the closing plate (1 1) can be installed surely and 
stably so as to increase a sealability. 



mm*] 



(i9) nt&*affimmmmM 



(43) gl&^BflB 
2000 ^12 ft 14 B (14.12.2000) 




PCT 



(10) SRg^gflS^- 

WO 00/75520 Al 



(51) HllBfti*#!r: 

(21) SKttMS^-: 

(22) SfgffllPB: 

(25) m^tamtD-sm-. 

(26) @R&^&fl0>Hf§: 

(30) ffjfelt^-^: 
11/163077 



F16C 11/06, B21K 1/05 
PCT/JPOO/03541 
2000 *f 6 n 1 B (01.06.2000) 
B*l§ 

B*i§ 

1999 ^6 S9B (09.06.1 999) JP 



(7i) mm x. ±x<Dn%m\~r)^x): 

»tt V 5 V ^ CJII (KABUSH1KI KAISHA SOM1C 



ISHIKAWA) [JP/JP]; T 130-0004 ISUI EH E*Bt~ 
T 1 34§6^ Tokyo (JP). 

(72) #§BJ3#; tS&TS 

(75) fEW#/aiBiA r*H:^^T©^: 

(SUZUKI, Yoshihiro) [JP/JP]. ft * * C (SASAKI, 
Uitoshi) [JP/JP]. ^ (SUZUKI, Manabu) [JP/JP]. 

fUtfO-fe (INAGAKI, Kazuya) [JP/JP]; =r 435-8560 Sf 
raiaStam^JllffllSOOSlfe^S^tt V5 -y^SJII 
3M£Xl&fl Shizuoka (JP). 

(74) ftSA: «^ S. ^-(KABASAWA, Joo et al.); t 
160-0022 m*tB#r?IBSr?tHT g 1 #22-51 B*(IBS 
it^^tS t*;U Tokyo (JP). 



(8i) it^a rsw;: us. 



(54) Title: UNIVERSAL JOINT DEVICE AND METHOD OF MANUFACTURING THE DEVICE 
(54) i^^^SHfc^O-'^roSHit*^ 



ID 

in 



O 




(57) Abstract: A universal joint device, wherein a generally 
cylindrical socket part (7) having a converged opening part (5) 
at the tip thereof and a mounting opening part (6) at the base 
end thereof is formed projectedly by pressing a steel plate arm 
base material in thickness direction, the socket part (7) is fixedly 
put on a support table (60) of a crimping machine (50) and a 
spherical head part (24) is stored in the socket part (7) through 
a bearing seat (3 1) to install a ball stud (21), a closing plate (11) 
is closely inserted into the mounting opening (6), a roller (58) 
is rolled on the inner peripheral edge of the socket part (7), and 
a first height difference part (13a) projected inward in a flange 
shape is formed crimpingly, and the roller (59) is rolled at the 
tip portion of the first height difference part (13a), a second 
height difference part (13b) projected inward in flange shape 
is formed crimpingly, and a crimped part (13) thinner at the tip 
side is formed at the height difference, whereby the amount of 
locking between the closing plate (11) and a crimped part (1 3) is 
increased, and the closing plate (11) can be installed surely and 
stably so as to increase a sealability. 



WO 00/75520 Al 111111111111110111111111111111111111111111111 



(84) nmm rffiia;: a — a / <at, be, ch, cy, de, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(57) 

-T£o L ftl0I*(50)O$l* 6 (60)C V y h S 

* htt<7)rtfc«SfS5<24)&JKgbT;J? — 
K (21)ft K t) ft» 5 o flfcfl"WnSB(6)CEHS«(ll)* 

Us rt^«c7^>^ttt:^ai-r5tBi©©iiaj(i3a) 

!H2Gr>J§gMgfl(13b)£*»b#>ff*fi£bs S 3 t 5fc 
is^ll® * I ftgP 13^ifiE t 5 o g f£ 1 1 i: # b » 

& % t) ft l* T* # s — ;w & £ ft _b T- § 3 «> 



WO 00/75520 



1 



PCT/JPOO/03541 



m m m 

5 m ffi ft SF 



10 







& m « > ib 




gp 


■'J 








ft" 




x 


4^ 








9 




K 


CD 




si sp * a » 




ffi 




iR 




-r 


2> 


V 








gp 






b 








^ © 7 - A S 




l/rn 


x. 




» — i 


ffi 


ft! 










VP 




© 


m 


AS. 


# & c w -r 




































JR ft ffi 






































3fe . Hfl Hi nP 










ft 




X 






;u 








K 


© 




BP 


SP 


* s m g ffi t3 


1R 




-r 




V 






h 


SP 


it m 


b 






*R 




© 


T — A oP £ 


it 






g 


ffi 






m 


a 


h 


b 










X. 


H 


ft 


l¥ 1 o - 


i 


0 


0 


6 


2 


8 


ca 


& 


m 




IB 


* 








*5 






tit ^ § o 




































* — 


© ft m i 


0 




1 


n 

u 




ft 

u 


o 

d 


o 
o 




/A. 


m 




SF 

Pu 


ffi 


(T) 


*) 


© 




. m « & r 






in 


X 


b 


T 




ffi 


ill 


IZ 




R 


« 




IZ 






b 


5t % ffla © si 


a 




Hi 




Ha 


X 


b 


tz 


V 






h 


gp 












£: * (3 flfc ® 


M 




V 






h 


SP 






m 










•t 


^) 


ffi 


sp 


* Wl V . V 


>T 




h 


SP 


1*1 










X 








© 






□P 






T 


•J 


> 








h 




m 




b 




m 


□ 




e> 








CO 


ffi 


gp 






ffi 


b 


X 






* 




o 




b 




V 




y h £P © ftg 


m 


-r 






□ 


h 




n 


{in 




m 


SP 




m 


□ 


(C 


H3 




t£ & & if b 




m 




3 


ffi 


co 


D 




i7 




m 


it) 






X 





WO 00/75520 



2 



PCT/JP00/03541 



10 



15 



p 



20 - 



25 



I: f/r S O 7 1/ d - KSft4Ltaifi*IRt)ftl7 
b b & # £ . d CD 43 ^8 ¥ 1 0-1 0 0 6 2 8 ^ 

m \z i2 is © m m, x- & . v ^ * h © :r i/ x an x © 

m m >L b T s M^li#S^ 5 2 - 2 9 3 7 4 f 
* J: ^ ^ i ¥ 5 - 7 6 9 6 l-^fi«tcgB*©«J5E 

»i e> n t ^ s o 

^ b T > ; n J. H 16 5 2-2 9 3 7 4 ^ £: $g :fc 

4$ W ¥ 5 - 7 6 9 6 1 & $8 £ IB «& CD CD ii . 

5$ 13 - ;W X * y .KCDttSP^ffiii-rsgBPSPSK 

b ffe $g c * — ;i/ x * y K©^saiSPSffiaRri6*^ 

1) > ^ ^ - h £#b*tflfcfl-raPgB:&»6>I*^fiB£JR 

b, ffittranSBrtfcfflStRfctt&ffb. 31 ft IB □ SP 

O^as^rt^CfJ^jiStSia £ El is S £ © □ 

7^lft^tt*Utff^t, 0 SB fllf ^ o 
V n — H£tt-£bTIS£«£Bl!)ttt:tTH!g-fa 

b ^ L e> , in ^fiSS 5 2-2 9 3 7 4 ^ 

i * i ^ It 1 ¥ 5 - 7 6 9 6 l^&*R£g3«©& 
T-li, &ttMP^©if#ia0f£frb#>lwJ;Dl*}£tC 



WO 00/75520 PCT/JPOO/03541 

3 

m n & a, x m m m * m v <t v % & j& ft *j & m m iz 

B i& i~ 2> & W ft & *) . V >r v V SB I- fa W <D # £ S'J 

5 u -r < m x. « e*i ^ i- b m, -r £ t s — 

F iz ft ffi ft Z tl ft M t> ti m lz ft Isb M B L fz & 

b fc t> . ^ u - * & i:* © a rt so # m m b fc & . mm 

fa ft ft ti X ^ — )V * 9 y K#i£tt^-£3&h*©:fe^ 

15 ti & $> 2> o 

C © £ ? tc , Jiie^HI 1 0 - 1 0 0 6 2 8 ^fi 

20 1$&IB52-29374f&«*iV^li 

? 5 - 7 6 9 6 1 ^ & i t IB t © I) © t" li ^ & £ 

b #> m □ © « ?a m * ft b & ^ ^ rt tg c m m 

S'J & ff£ f £ & m ft & *) x §&3H40l5J±#Hft&^ 

^ t * k N w s *r * m m c m. d a- ft t- t * ^ & * n 

25 ft & & o 



WO 00/75520 



4 



PCT/JP00/03541 





38 


m 


\t 




© 




-5 
















ti 












b 


tz 










ti 




it 








± 














*5 










Jit 


7J 






a 























% 




BJ3 




© 




















© 










m 


M 


SP 












— 












JR 




b 


BU 


IB 




gp 








'J 


> 






— 


h 








o 


T 




75 








b 


□ 


SP 






□ 


b 


m 




iz 




X 


m 


IB 




7 




> 






— 






tl 


tz 




« 




© 




— 






gp 


© 








© 




n 




— 












© 


^ 


si 


-r 






m 


SP 














N 


b>j 


SB 




(rl- 




□ 


SP 


© 








% 






IRI 


(7 


T 


IS 




tl 


BU 


IB 






SP 




© 








* 


© 


T- 






o 


* 


© 


J* 


as 










in 


X 


iz 




SP 




l*J 


m 








b 




in 






IS 










% 










± 








b 


& 


SP 





25 m.&m*i,. mm izm 



m 






— 






3» 




gp 






b 


tz 






K 








IB 


J* 


IS 


BP 






Wj 






m 




n 




n 


A 


?L 




PS 


□ 


b 












X 


\z 






IP 




7i 


la 






\z 




SB 




gp 






il 


•t 






ft 




□ 


SP 






□ 


•r 






R 






h 












V 








SP 








SP 




N 


< 


© 


7* 


— 


A 


SP 


© 


V 








m 


b 




Si 






(7 








IB 


SP 




m 




© 


7* 


1/ 




— 


h* 




ft # 




iu 


IB 


7* 


— 


A 


SP 


© 


V 


>7 






SP 










1*1 


7J 


\Z 


fn] 


{7 




7 




> 








b 


X 


1*3 


n 


(Z 


if 


b 


ft 








& 




Jt 


■r 




*^ 


b 




SP 














o 






B& 






© 


7* 




IS 






V 








SP 


© 






m 


P 


X 


b 






75 


\Z 




(7 








> 




ft 


ft 


X 






IZ 




th 


b 


m 




gp 








tz 


© 










£P 




© 




± 




SP 








Jh 






T- 








b 



WO 00/75520 



5 



PCT/JPOO/03541 



tz 










ft 


2> 


i: 4: 


* (3 






± 


ft 


fr 




^1 


■r 


2> 




i: 


\Z 


cfc 




fr 


b 


to 


sp 


t 


m m 


SP » 




CD 


is 


— 










± 


T* 




m 


X. 








m 


& 


¥ CD 








m 


m 


CD 






& 








it 








O 




































* 






CD 










B l± 




fr 


b 


to 


SP 


t± 




V 






h 


sp 


CO 




ft 


BB 


□ 


sp 


CD 




m (3 


ft 




(3 


[p] 






7 


"7 


> 






(3 




m 


b 


T 


fr 


b 


to 




£ ft 






1 


CD 


IS 




SP 










CD 


as 


i 


CD S 




SB 


CD 




m (3 


1*3 




&3 


iRl 


ft 








> 






13 




a 


b 


X 


fr 


b 


to 


Tfc fig 


£ ft 




in 


2 


CD 






SP 






X. 






CD 


t- 




2> 


o 


* 


CD 




(3 «fc 


o 


X 




V 






h 


gp 


CD 


®l 


ft 


m 


□ 




CD 


F«3 




it 




fr b 


to *q 


X 


b 


X 




ft 


{3 






T 






> 




** 


{3 


S£ 




T 




as i 


CD IS 




gp 






m 


b 




< 


CD 




1 


CD 


& 




SP 


CD 


ft 




Si 




b to 




i*i 


■ft 


C3 


ipi 




T 






> 




4£ 


(3 




m 


-r 




31 


2 


CD S 


m sp 


& 




m 


b 


X 


fr 


b 


to 


SP 






f& 


-r 




CD 


T* 






H 


gp *r 


cd m 


It 


5 


fr 


±i 




b 




St 




(3 




H 


gp 






& 


It 


m 


J£ 


b T 




b 


tz 






fr 


m 


*> 


n 







)V 


ft 








* 




fr 


b to sp & s i 


% (; 


- m x % z 


► o 
















CD 


S 




ft 




S ti 




fr 


b 


to SP (i 




m 






tE 


CD 


D 


— 






V 






h gp cd m ft 


m 


□ 


SP CD 




m 


ft 


(3 




o 


T 




it 






T 




b 


to m m £ 


ft 


tz 




CD 


T- 


*> 




o 




CD 


< 




i3 


ct 




X 




□ 








a 


3P CD 






m 


(3 






X 






b 


T 


fr 


b 




SP 


* a? -r 




CD 


t' 




fr 


b 


to sp 


& 






T- 






(3 


B fi£ X 




































0j§ 


CD 




£ m ^ m 


a cd 














m 




CD 


T 



25 -Al#i:71/^iOIf:iD3©7-ASHCDJI? 



WO 00/75520 



6 



PCT/JP00/03541 



iz — ;u ^ * y K 
5 TU>^^>— 

I& ft w □ ^ ^ s 

fa m m & & l #> t 

ft 3fc C IpI ft T ® M 

10 0 "£ 3 o Z <D Z 

iD i l: t i It v 

I & i)D X L n F*J 

D ft lC |q] T 

b#>£i5£tS:tt&© 
15 fitllt3^gSB«&: 

ft 3 ^ £ * IZ . ^ 

?4> & © {S A J P ? 

* #g B£ © g £ a 

2 0 V * y h SB © flfc ft 

^ > ^ # si m -r 

z (D m 1 © l£ M SB 

7 7 > c ^ as 

£ IrJ T S M £ *f 

25 : © : M: J; ^ 



b$fc*Sfc&Ba#£l8P b » ift £ I* 

£l»RflS*fc©V*y h gP ^ ^ fi)c U 
b . iO7-AS0V^^ hSrt 

tf-LTl&^b. Bu S3 V 4r * b gfl © 

SB £ & If b . iiu §3 & ft §1 P SB © 

ft Jj iz fa X 7 ^ > i? VI iz m Di L 

£ W It^It^ltoil b fti 13 

l: i o t , T-ASM^r^b^ 
y hSB©Ifcfi-§lPSB©l*lJl*i£ 

& iz & [smm&tt*&±-t2>fr 

Hfl*£B#©&±»#tf;*b, 
^±tB^T-££^bfc^t£#M#£ 

±m.wm*.-rzz.k.iz£ <9 b #> 

> - ;i/ 14 £ ft ± T* £ , 09 x fcf 7k 
PI « 31 © aft tii * if & ih T- # So 

3 1 © !£ ^ SB £ Jfc fi£ b £ & £ , 
©ft^SB^frbtoTrt^icfSjttT 
t 5i 2 ©SISSifiltl, ft 5*1 

ifcft-|PBpgB©F'3jaiii£frb#>;bnx 



WO 00/75520 

ltl*lSI;|nIitt77> 

j£;iigpcDft^*i£frbto 

& t % m 2 (D m m & 
5 & & v tz & & & m z n 

le] ^ g £ CD n — ^ & V >r 

10 CD C t (I i t) , D — -7$: 
TtettbT^ b to SP £ Jfc 

0 I CD i * ^ i B| 

15 

^-T^®iaT-S)t)s m 2 

3 EIti|s]±g^m^^S 
£ ^ -T iPJj @ BJf @ HI T- & K> 
20 BCDfrbtoSPCD^lCDg! 
IE@»f®lllT-feDs fg 5 
V & & <D B 2 <D IS M £P £ 

® i t ^ 5 o 



PCT/JPOO/03541 

7 



5? 














b 






1 CD 


t 












-c 






> 










-r 




CD 






m 




SP tt 


{I 






sp 








it 


m 




b T 


— 










± 






& 




b to 


CD 
















b 


to 


£P tt 






sp 


CD 






n 


P 


SP 


CD 




to 












CD 








o *• — 






m 


□ 


gp 


CD 


I*! 




It 






m 


-r 


z> 




to 






b 


to 


SB 




m 




m. 


a 


CD 


— 




M 


CD 






m 




IrJ 


± 












c 


CD 






iE 


m 


ir 




in 








. m 


CD 




b 


to 


gp 


& 




file 


-r 










4 


m 


tt 






m 










SP 








1" 












H 




m 


± 












s 


CD 






1- 












-r 




m »f 



25 56lfiSfllt5fc«>©*fiO^!l8 



WO 00/75520 



8 



PCT/JP00/03541 









T 










CD 


m 


*e m 






5 


CD 






m (d m 




CD 


Hi 








m 


1 


m 






b 


as 


5 S 




1? fig i 


L T 1 
















i 


m 


iz 






T 




1 i4 


i 


& m ^ 


& 


» 




<£ 






— ^ 


CD 








at 






S 




1 


J4 N 






i4 


EI 


m 


b 










m 


CD 


5 


v- 






> 


is 


3 


> 








(3 




l^ 




ft 




o 




b 


T 








CD 










s 


B 




1 14 








A 


SB 


2 






b 


X 










CD 


T 


— 


A 


SB 


2 








(4 HI 




IS « 


CD 


y 




A 




» T- 








M 




\Z 


X 






ft s 


S ^ ^ |p] © 
























> 


h 


SB 


3 


# i 


IS 


ft T ^ 5 o 


















10 




-r 






*> 








A SB 2 


CD 








ft 


CD 






m 




(4 










7s 


in 


X 






7 




A SB 


2 


CD 


m 






& 








T 




15 




IRI 






b 


X 




m 


? 




BS R 






CD 


V 








SB 


7 




IS 




<~> 




X 




i 


o 


—r- 


CD 


V 






SB 


7 


(4 






% 










A 






IZ 


m 








m 


P 


SB 


5 & 


m 


□ 


■r 












^ 






ill 


15 


\Z 


WL 


it 




□ 


SB 


6 




IB 


□ f 




o 




b 


X 






CD 


V 






h 




SB 


7 


CD 






® 


lc 


{4 






IZ 


[PJ 






7 




> 










m 




+ 




m 


SB 


8 


# 


IS 






ft r 






o 




tz 


N 


1 


CD 


If 


SB 


8 


CD 




m 


□ 


SB 


5 


m 


iz 


(4 




V 






SB 


7 


CD 


m 




IrJ 






b 


T 


B& 




m 


it 


CD 




£ 








s 


ft ^ 






SB 


9 


& 


IS 






ft 


X 




^> 


20 






{3 




V 






h 


SB 


7 CD 




m 


® 




(4 




if 


SB 


8 


A* 


£ 


5t 








(C 




S 


b 


T 




PJ 


fej ft 


CD 


m 




SB 


10 




W. 






ft 


T 


V^ 






o 
















































fc 




T 






SB 


2 


CD V 








SB 


7 


CD 




ft 


B9 


P 


SB 


6 




(C 


(4 






P3 










ft 


tz 






SB 




t 


b 


T 


CD 






25 


IS 


1 1 




St 






P 


SB 


6 


& IB 




L 






<* 




iz 




K> 









WO 00/75520 



9 



PCT/JPOO/03541 



ftT^-So-ei/T* V >T V h SB 7 © 51 §1 □ SB 6 #J 

H m & £. m ± -r z & v & & 13 & & v h nx u % o 

d(D^Ltogl513{i, S {III T* £> £ Sfc §i P SB 6 © 
© f& M SB 1 3 a i: ^ $fejgHHA«ra»-eH5S«ll©^ffl(ll© 
^bT> gi 2 <Z> |g M SB 1 3b f£ . ^ffiffilKi^^i:'**® 

m * s ts ^ e>nfc«^T, m i ©s^spi3a©5tsstce 

M £ «fc D ^ t [Si It t ^1 I c B ^ ? ii t ^ 5 o 

15 ad x c t - m m c k m -r £ <t a iz m m £ n N ffe ® m 
c ^ m i t s ctd {3B&nttiHi«©««®a5i4^ 

5/ 1 ^ 5i D ft It f> ti t ^ 5 0 Z (D 7fs — )V X ^ y K 

20 21 & , V^ryhS7©MPa;5l:«#ltV^y h 

SB 7 fr£-«fflS#*ffl?-S#tt©ttgB22£iiii*"t^ 

So S fc , iE6SB22©fijl5$t3&, /h g SB 2 3 £ ^ L T V 

^ y has7rt£JR££ftaifc&*fc©3i£0SB24#RW- 

?i tl t U 5 o & *3 s tA SB 2 2 © - 5g fid T" & £ & 5$ SB (3 

25 fct % H&l;SB25#l£tt£>ftT^£o 



WO 00/75520 



1 0 



PCT/JP00/03541 











h 


SP 


7 ft C 






* - 










21 © 






0 £P 2 4 V >T 




h 


S3 7 © ft 


m 


h © 




iz Gl 




b 


t ^ 




fi£ 


m m m 


© ^ T 


y 


> 


f - 




31 # 12 




£ ft 






S o 






© ^ T 


y > ^* 






h 31 tt 






y t 




* - 






m ft 


5 




© I if & ^ 7 


y 


> 


^ W 44 £ 




-r a 


jHf ^ It 


44 © 


is ^ 




m 




v # « 




b £ 51 






fi£ ^ 






fi£ ff^ 


£ ft 






# — ;i/ 


— h 


32 £ 


. * y 






* > 


« m ft 


h* 


© 


it cm 




.ft 


$»: sc © m m m n x 


fit ff£ * 


ft 








3 > 


33 h 






HI 


fig £ ft T ^ 2> 
























10 




* b T 








— h 32 & 




■ III 

— m 


\z 


4^ - 










K 


21 CD it 


Si £P 24# 




A £ ft 




# A ?L 


35 § n 


a 


■r 






R 




R « J3P3 




SP 


36 & *f 


b 


T 




o 






» 


© R 




fH 


JP <fc SP 3 6 © fife 






lz it , 


ft 


■ft 


{3 7 




> ^ 






- ^ 




C 


m sp 3 7 # m. w- 




ft 




o 




b X 


^ 


4^ - 


;i/ 




- h 


15 


3 2t± N R 




gp 


36 1 m & 


37 h 


iz x 






R 




(3 




Jfc fi£ $ ft 


T <^ & 


o 






m sp 37© 


ft 




a: 




ft W 






C ?! g& 


© I 


£P 


3 8 *s pig # 






V X 


% 




fit 




ft T 






& o 






























* fc . 


* y 


3 


> 


3 3 li , 










h 32© 




SP 37 


20 


IZ 


^ rT 


6 g * o§ 


m « 


iz m m £ 


ft 


X ^ 


% 


o ^ 


b 


T 








3 > 


33© — 












h SP 


7 


IZ %L 


t) 


ft 






ft 


£ Efl ^ 


« 1 1 © 




K @ nP 1 4 JC 


m 






m m 


SP 


3 9 IS 






ft T 


6 o 








^> 


3 


> 33 


© fa m 


(z 


{± 






a 


iiiy # m 


gP 37 © 


ft 










ft X 


ft ® #j 




3* 


H SP 


25 


2 4 # Jg 1& 






m 


-r z e 


Si 


SP 


4 0 ifi 




* ft 




7 


^ > 



WO 00/75520 



PCT/JPOO/03541 



10 



15 



20 



25 





\z 










-2> o 




b 


X 








U > 


^ ^> - 


© 


gp 


3 7 iz 


N 




m gp 


40© ^ 




m 


m 


b 


X 


a 






£ n 




o 






\z 


^ ^ 


7 U > 




\z 






«I 


iz 






1 1 iz 


M 


[p] 


b 


T 


m h it 


£ ft 


— ;i/ 


7 






K 


2 l © fa 


gp 22 ft 


— )]/ 


> 






32 © 


» A 


?L 3 5*5 


gP 5 


ft 






2> 




^ m 


b X ^ 


* - 


)V 








K 


21 © 


^ gp 


X ^ 


Z> 


o 












— 


f5 


\ 












41 ft 






ft 






ft T 




BS R 


m 








£ ft 


T ^ £ 


41 O 


— 




iz 


It 




■s m 


vtx- m 








gP 


9 


id 


m m 


b T V 




m 








-r 




1 © 


$ £ 


lz 












— 4 1 © 


)V 7 




y 


h* 


21 © 


m gp 


22 £ « 


IS 


*> 


ft 


X 


V> 




o * 


b X > 




gp 


42 ft 


V 




y b 


gP 7 © 


t> \z 






7 


h 


ii 


M — 


4 1 © i§ 


$ y 


K 


21 © 


m 


gp 


2 2 £ 


i& b 






n 




o 




CD <I 


J: 



h 3 1 fck N # - ;i> — f> 3 2 
® ffiS *s S « gP 38 , 38 © 5fe 
5 t: i> ? S/ a >33tf «ff 
^i>-h31ii N BSW^R 
7 [*lt3^A?L35^^PgP 
TJR^^ftSo * fc h ^* 
^ 7 V > V is — h 3 1 © 
«k t>* V ^ y V gP 7 © m □ 
^ T U > If is — b 3 1 C 
24*sffittRTtgK:iRS$ft 



gP 3 . 

d © ^ X h 

o * b X x 

® V -{r y 

s; h gP 7 

H gp 4 2 # s i£ 

3& -r 3 $ 2 

m ft gp i o c 

2 © S * gP 

X ^ 7s b * 

> * - ;u 



* — 
^ ^ h 
h gP 7 
© 

ft 

BS SI 

© & » 

- 41 © 

« * r 

4 3 *s ^* 
^'-41 
^ a ^ 



# — 

41 „ 

■ft ^ — 

© (ft S 
gP 10© 

T ^ ^> o 

T- # - 

gP 4 3 *s 

IB 1 © 

£ o $ 

— )]/ X 

ft WL *) 

> b gP 



WO 00/75520 



PCT/JPOO/03541 



3 # 7 — a SB 2 0-«gfi:i^^titi^o 







# C x ±12 






m 


© 




£ m 






m 






1 £ 




m 


mr z m ft & \ 
































81 « 








« 






fig 




ft 


tz 


m ^ 


5 


b 


^ l> 7 - A 




*J © - 




SB 




J? 




[Rl 










in x 




-r 


£ o b T 




7 - A 


£ 




© 


— 




iz 


m 






IRJ 


iz Ift 






ft £ ^ b & Sft 


(I K - 


A 








s -r 




m 


P 


SB 


5 


pa 




□ 


L & % fll £ 




ft- Bfl □ 


SB 


6 






□ T 




o 






ic 








H □ SB 6 ffiy 


© 


m ® 


(I 






SB 


12 £ 




m 


b 


X 


> 


7* — 


10 


A 


£ © — 3^ 


SB 


c V * 


•y 


h 


SB 


7 




m 




m 


T 




O ^ 




fc 


\ d © 37* U 




in x © 


l« 


\z 




* — 


© V 




«y 


h 


SB 


7 


© II 




P 


SB 5 <BU * 7° 




x in x 








m 


P SB 


5 




m 


P 


•r 








ill £ ^ ft 




© — SB 




B'J 






3 <£ 


o 




ft 


m 


® 


© — 




SB 


* ^ j*i m 


f 




© 


t 


i: 


iz 


«fc !> 


N 


V 


T 






SB 7 


15 


© ^ ^ m tz 9V ~fi 


(3 In] ^ 








> 






if 


SB 


8 


% 






m m. l , t - 


A 


S 2 *iKJS£t 5 o 




















Z. © y \y X 


an x £ ft 








A 


SB 2 






b 


tf) 


im 


x m 






o 


Z (D iP 


b 


to in x 


ttl 5 0 (i 




m 


2 


m 






b 


m 5 m 








± T ^ 


fp] iz 




o 


X 


$fl 


15 


[p] § 


20 




b ± T -ft Ir] 


\z 


^ Kj rT 










>b 




m 




rT 


m 








SB 51 , 52 £ 




*r m x 


T 






o 


c ft 






& 


SB 


51 


, 52 




© $fe a» sb c a: 




T # (c 


[pJ 


it 


T 




p m 




ft 


fc 




tt <o 




[HI SB 5 3 , 5 3 # 




ft -e ft 


IS 


it 




ft X ^ 




o 




h 


lz 


N * 




ft 


EI SB 53 , 


53© tt fp] # IrI 




t& 




m 


m 


b 


X 




25 


ft 


fc * 7 h 


SB 


54# 


ft 




ft 


IS 


tt 


ft 


X 






o 


^ b 



WO 00/75520 PCT/JP00/03541 

1 3 

n^snxD — ^55, 56#^ti^nis§S£ft-t^6o 

;tLf,iniD-7 55 , 5 6 fi . B&R*£#©t^^£B57 

5 fen — ^58, 59 i: lit t ^ 5 o & & > — # © 3: £f 

©3£J$£fl52{;l2IS:£ n £ in x n — ^ 56©£j^gfl57i: 

Bfifc * irt ^ 5 . £ £ t:: ^ — J5(D3l& & 55 lzmm$ 
10 n5iDID- 7 550D- 7 58li, ffe^©^^gP52{3 
ISIS^n^ADXn — ^56©o — ^59ct t> f*l J* Id ff* J55o 
£ ft T ^ 5 o Sfcs §JDI D - 7 55 , 56© n — ^58 
5 9 & > — *05fifS51tEK^n4iDID- ^55© 

15 ffe^©^^^52(z@HIS^n^iDXD — ^ 5 6 © n — ^ 
5 9 t!p £>£}§^52©[I]i|£4>ii>!ffl£-?:©Sggl£ *> ft< & 
S<tt«C#^ffigP57, 57©^M®tc:§S:(;7£>ftT0 3 
£ 5> fc: N L #> in i t$ 5 0 tz li . ± S I: fii It t ^? HI 

20 (i, 7-/»S2OV^fhSi70«ttSJlO*ttHlRl 
it, ft S t V y h£fl7©gf£B8©{iLB&#>f£M 
g|5 9 A 5 i }| t ?. o 

"T & , 7U^iDIl:T^fi!t$nfe7-AS|S2© 

25 V <r S 7 * , flSttSP10*iapgP5fflSA»«t,A»U«> 



WO 00/75520 



1 4 



PCT/JP00/03541 



iS9^^JS5(:sg^t§ 0 ; o 7 - a 
s» h S 7 C, ^ T l) > ^ — h 3 1 £ 33c sM 
fc * — * * v K21©W|gB22£8itt 

: O c J: I: J; t) , ^ 7 'J > ^ -> - h 31* 
3$&gB24&V4ry h S 7 ft C « S t 5 . 

h SB 7 <Z>^ggepl2t^g!^-&T3lf*HiP 
10 -TSo I ©ttffiT , ^UfeJDXi50©- 
5U V * h g& 7 © if 'fr H& ± t3 0 4g cf 

■755© D — ^58*^ft^PSP 6 (D ft m U 
^SfSP51SlHlfEbx D-^58£l*lJiaf3 
15 £-£So C © D - 7 58CD i C J; i? , F*3 
to iD X $ ft % rtJtlqltfT^^^J/'ttl: 
1 ©SMSB13a£JI2fi£-rSo 

4 H « C V i> h £B 7 © * ifr $fi ± td @ £ 
20 « £ # , Jj$S52STJl:«»t 5o * 
o — ^56©n — ^59*^ 1 © IS ^ SB 13a© 
& £ . £ftgB52£[I]igL, o - 7 59$ 
oT^ifr£-t!-£o C©P— ^59©feHj(3 
© m M S$ 13a© SfcSSJgfl^tfrt^lcJESgSft 
25 U II I ^ tl , ft J C IrI » T 7 7 > ^ tt 



SB 2 © V >T 
2 4 (C 151 9 

i □ nP 6 ^ 

If 5i 3 o 

& *5 ft fc 

8 * V 

& 6 % m m 

J5 © £ ft sb 

tt * {£ oi $ 

, in x d — 

{3 ^ g $ , 

?e o T 4E 1& 

MI & # b 

^ i±i -r s is 

© £ ft SB 52 

4 1 tt * {5 

b t N in x 

5fe Sis £B (3 MS 

F*3 11 m Id i& 

<t ») x m i 

(C tfj -f § 



WO 00/75520 



PCT/JPOO/03541 



$B2©@^gB13b&Bfi£-r*o ^ O C t I: <t () , @M 

S 7 C K 5 ft It T * - ;V ^ a > hgU3$#|fij6-rS 
5 d © & , 7 - A3 2 b «)iinil5O0$^^6O 

frfb&^^L. * h ij ^ — Al <D m 1 © ® * 9$ 4 2 £ 

lOCif ^ t S o £ £ x h * A--41©iSffl 

10 £§2 ©#c#S&43£# — ;]/ * * ^ K21©MSB22C«S 
cf T ^ — ^l/ixa-f > h 3 3 £ X h * A — 4 1 £ 3l 

± x£ L J; o ^ fflSSllSffi&ftltSfrtftS 

£ Ltf>g|S13£J&j§Jc-ra fe«>©SB(a*ff^J5iJG-r*'iJS 

^1-?)©T-s 1S#&4ftJ&T*l!fl^1Kll£frL#>£Gl3£ 
20 ©£&lt«#ii:*:Ls St bTiiaS24C7U D - F 

£ # ?- & ^ ^ t* ^ 11 tz ^ s *s 1 1 & ^ s ft # s £ #> 
o*»L«>sisi3&§an^fi£"r&s« ci © c: a: £ «t t> 

^cSLfeStttfSICflUS. £ £ C , BB £ & 1 1 

i:^Ltf)gP13i:(D^±S^Ji^t-^-^(3ct»)x Efl 
25 g*£ll£*>L&g|S13£©S'-Jl't££fa]±-e£, M 





WO 00/75520 



PCT/JP00/03541 



1 6 



1 ©SSfl! 13aS ifig L & 91 C , .1 © Sii 1 <Z> © M SB 

ffi-r£fg2©f£MS&13b£JfcJ&b, ^8 C ISI t S i 
10 Illt^lCff^tS, 3 © fz & , ^ J18 ® # P5 © 
^otf^f^0o-7 58 , 59 C J; ♦) > U SB 1 3 

£ ^ m iz m m -c s s » 

n- 7 58 , 59 S V ^ y h SS 7 OKft HI □ 

as e ©rts«.ci&o tei?*5. z <d tz &> . m m 

t # ^ 1 l: i ti 5 o 

& 7 iz m m, v tz m & 8 r v * v * n - 41s # a & «> 

20 « fir f 3 • Z (D tz & , ffl ft P X h % J* - Al & tiL W & 

tb&n-r z> tz tsb&m&i ft m m & z m ± 

£ fc . »SS8&V^yhSP7©|g&b$&#>£{ifciB 
£|&ttTffittSM0©ftffl®#flfcfl-raPgB6 © 1*1 Ml 
25 £«Si:WJSt SttB ti. Z (D fz & . ft b #> SB 13 



b to SB 13 £ % 



WO 00/75520 PCT/JPOO/03541 

1 7 



© b to An x © p£ © An jE t;: J; ^ 


V ^ 




h 


gP 


7 


# 3L 


J$ £ 6 0 h ft ft fc *) 


\ 


v >r v h £P 


7 # 








* if 


©fl«£B6±T-££< 


5 
















^ b T n b to in x 


i 50O JD X 


D — 




55 


y 


56 




5 £ j£ SP 57 , 57 




5 8 , 5 9 £ iZ 


x m 


m 


b 


N 


1=1 


ffi gp 


57, 57©JS£^-&te: 


m 


— i: "T £ o 


Z © 


fc 


to 


N 


in 


X D 


-^55, 5 6 £ £ 8 "T 




£ £f £P 51 , 


52 © 


P3 


gP 


53 


> 


53 © 


^-?££I«J — C T* £ & 


o 


3 © £ £ IZ 


X *) 




|5l 




© 


m « 


© 3t J# SP 5 1 , 5 2 § * U 




X g > b 


to in 


X 




50 £ 




10 I: S JS f 1 5 . £ £ 


(3 


. lit ^ £P 57 


, 5 7 IZ 


IS 






D — 


^ 58 , 59 © & B £ 


m. 


i ^ t 5 c 


t IZ 


J: 








b to 


SP 13© f£ M *g £ rT 


m 


m m t- t £ 


o * — 


© 


< 




(3 


«t «? 


^t£©H&3# — ;i/ 




3 ^ > h gP 


3 £ 




7L 


fc 




& & 



^ g * f£ 1 ^^^-r^m-^T-^jSfflT-^^o 
15 ± IB H 1 © I 1 t * ^ t , illc^x^ 

£ fc , b to gP 1 3 £ £1 1 ©®MaJ13ai5«fcV^ 2 © 
®MeP13b£fl|*.$fcSS£ftW-T 2 S C * C b to Tfc 
20 J$ b fc # , 3Sfeil±©a«tlStiPbtoSB13**b» 
i BS l t i i ^ o 

h \Z ^ ^ g| ^ 57C D - ^ 58, 59^lftttfclniXD 
-^55, 56§<Hx.fc^btoinx^50^ffl^T^bto 

sn x b t m m b fc *^ n- 7 58, 5 9 \z m h -r N ^ -r 

25 ft © b to in x # & t- & £ o 



WO 00/75520 PCT/JPOO/03541 

1 8 









^ & ffi SB 5 7 C D 


— 


"7 


58 , 


59 £ 


m 




& 


ifi 




a 


J3i 




SP 


57 £ 


m ^ -? is * 7 h 


as 


5 4 iZ 






D 






58 


> 


59 * 


Id 






b T 


£ # SP 5 1 , 5 2 


§5 i 


a 


b T * cfc o 


















b 


T . -SB C 08 □ 


SB 


5 






P 


-f 






>T 




h 


nP 


7 


5 


£ 




X ftD X b . Z <D 


V 


>T 




h 


SP 


7 






m 


m 


IZ 


m 


SP 




8 


$r IS 


\-y x m m b ^ 


N 


1^ 


-r 


ft 






m 


X 








o 


-r 




ft 


fc> 


„ 1 i IJ V y 




3P 


7 






□ 


gp 


5 




m 


□ 


b 


ft 






K - 


A # {3 B fi£ b x 


m 


2P 


8 




as 










m 


□ 


SP 


5 






IS □ 


J5E "f £ ^ ?£ N 




£ 






N 
















10 






(3 V >T V h SP 7 


& 










iz 










b 




ft 




J-Uj 


m * 


K - A C H g 


fiU X 


■r 










iz 


If 


SP 


8 










-r * 


# ffi ft ^ X * «fc 


^ o 
































CD flj ffl © Rl tg 




























15 




± 


O J: a i: > * $B 
















s 






m 




« 






m m 


© £ m -t > it 7 




A 


i: 


-9- 






> 




3 


> 




3R 


<* 



u > * #8 fit ft if *j m z ft ^> o 



WO 00/75520 PCT/JPOO/03541 

1 9 



PR 



& © 





1 








iz it 


51 


SB & W b Ifi 


SB £ tfi 


X. tz * 


— 










h* 






















5 




BU sB & 


m sb 


& 


ffl lb rT fig £ JR g Leu 


IB US SB 






ii * 




ft 


s m 


A 


?L £ 


PS 


Pbfc^TU>^>- 


- h ^ 












y 






in x 


iz 


<t ?) J? $ 5 IS] 


13 *& o 


t i 5 


[SI 




W b 




% 


$s 






IB fft 


SB 


§ s I t 5 1 


□ SB * 


^€ P b 






iz % 




ft 


n 


□ 


SB 


* 18 


a 




15 IE 




> 




v — 


10 


h 








V 


>T v h SB # 


m z ft 


fc IBS « 




© 


T — 






sb 




























© 


7 


— A 


SB 


<D V T v h SB 


© a % 


{ii © m 


□ 




EH £ 




b 






*> 


ft 




ft BU IB ^ — 


^ * y 


K © I£ 


m 


SB 


£ ffi 






© 


7 




D — 




& ^ -s- -r 4 m i 


I SB U £ £ H x x 






15 




BU 


S3 


7 


— A 


SB 


(D V >T v h SB 




IB ^ ft 


m 


□ 


SB © 




l*J 


m 




iz 


1*1 £ 


(3 


|ql It t 7 7 > 


V T' 


% m iz 






T lx 




£ 


& 




b 


x m 


m 


C b to B fi£ 


£ ft BU 


IB ffl & 


SB 




© ft 






m 






± -r 




frbtoSBfcHx.*: 
























L fc S 3E I* ^ 3 


^ S o 










20 


2 






b 


to 95 




, V y h SB © m. ft 


m □ sb 


© 


f*J 






(C 


n is 




[R] it 


T 


7 =y > V (3 


^ ffi b 


T b 










ft 


tz 




i 


© IS 




SB * <fc I>* 3 © 


£! 1 © 


IS M SB © 








(I 


to 15 


iz 


IRI It 


X 


7 ^ > 5? # (w 


^ ffi b 


T b 


to 








ft 


tz 




2 


© & 




SB * til * tz 












25 












h 


b si * © IS 


i jB 1 


m IB « 


© 




2E M 



WO 00/75520 PCT/JPOO/03541 

2 0 

^ m. s o 

3. L #> SB & s [el & g £ © n — 7 ^ V >y b gp ® 
5 3^^^^^Ufclf^0^ffl^l^*fe{±^2^ 

u©7-ASOV^r<; h gp i*j £ # — ;u * * y H (O 
^sigP^HulB^N-igPSP^^^T >J > ^ - h £ 

H5 S3 V 4r y hgP©^ftKPg|5(;iBmSi5»^«^b, 
15 ^gBfl&^gaPSPcort^jSS^UtoTrt^tlqlWT 
77>i?tti:^|lilft*i:|qilttgllSllTfii 
(: b J)D i biiI2iSgPS©^Jii^i±t5iP 

c i: & & m t -r 3 gsi^ itoii^ So 

20 5. <p L tf) SP t± x V^ry hSca^linSOrtfilS 

i: ft J (: ifi] It T 7 7 >^ttt^ffi-rs^ icd^MSP 

»Ti*i35i:iRHtt77>ytti:^jatSi2©gg 
25 t4 



WO 00/75520 




PCT/JPO0/03541 



5 s 



WO 00/75520 



PCT/JP00/03541 




m 1 m 



WO 00/75520 



PCT/JP00/03541 




WO 00/75520 



PCT/JP00/03541 




w> 3 m 



WO 00/75520 



PCT/JP00/03541 




% 4 m 




5 m 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP00/03541 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F16C11/06, B21K1/05 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16C11/06 - 11/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP, 63-297809, A (Musashi Seimitsu Ind. 
05 December, 1988 (05.12.88), 
Fig. 1 (Family: none) 



Co. , Ltd. ) , 



Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 7642/1990 (Laid-open No . 99214/1991) 
(Musashi Seimitsu Ind. Co., Ltd.), 
16 October, 1991 (16.10.91), 
Fig. 1 (Family: none) 

US, 5743669, A (Somic Ishikawa) , 
28 April, 1998 (28.04.98), 
Column 5, lines 18 to 22 

& EP, 742375, A & JP, 8-303447, A 



1,3,4,6 
2,5 



1,4 
2-3,5-6 



1,2,4,5 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: U V 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E w earlier document but published on or after the international filing "X" 

date 

"V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y* 1 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 August, 2000 (17.08.00) 



Date of mailing of the international search report 
29 August, 2000 (29.08.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



HgStiiffi#^§- PCT/JPOO/03541 



a. &m<om-rz&m-<?>frm (m&<&m&m (ipo ) 

IntC17 F16C11/06, B21K1/05 



IntC17 F16C11/06 - 11/08 



B^HH^gr^fB 1 926-1 99 6^ 

B#ffl£;0||gJB£f^4*$ft 1 971-2000¥ 

B*ffl§®Hfflff3g^« 1994-2000^ 

B #BJWi£r5li3£$i^f6 1 996-2000^ 









Y 
A 

Y 
A 


JP, 63-29780 9, A (jftjK»*X|!9!!^:^tt) ,5.1 
2 J!. 1988 (05. 12. 8 8) , ilg (77 5^4U 

B*B^HSr3Ba»ffl«2- 7 64 2f (B*Slt;Bgr£Sflkffigl 
<kHfJ 3-99214 #) OJS»fcaSft bfeWSW^Xr^HB^rt^i- 
Sl^ ufc-^ * o 7 w mmmmjimw^m ,ie. 1 o 
^. i99i (i6. io. 9i) , mim (77 ^ y-j&u 


1, 3, 4, 6 

2, 5 

1, 4 

2-3, 5-6 



l"Tj H^ffiSBX«M5feBmt-<5i*$ixfc^:itT?S>oX 

r&j [b]— ^7- yF7r?!J — 



17. 0 8. 0 0 



29.08.00 



B#B#ffF;f (ISA/JP) 
§&<!#-!§- 100-8915 
^m^f^EE^iSHHTB 4#3- 



raw*** mm<o*>zmm 



3 J 



8 8 11 



ffilSS^- 03-3581-1 101 f*gf§l 3 3 2 8 



iXPCT/ISA/2 10 (f52^— S 7 ) (1998^7^) 



mmmamis- 



ffl^Ui®#-§- PCT/JP00/03541 









Y 


US, 5743669, A (Somic Ishikawa) , 2 8. 4 M . 19 

9 8 (2 8. 04. 98) , ^5fig^l8-22fT 

& EP, 74237 5, A 

& JP, 8-30344 7, A 


1, 2, 4, 5 



^PCT/ISA/2 10 (9K2^— (1 9 98^7^) 



